Effects of culture duration on hydrogen peroxide-induced hepatocyte toxicity.
The effects of culture duration on primary cultured mouse hepatocyte antioxidant levels (superoxide dismutase, catalase, glutathione peroxidase, vitamin E, and glutathione) and susceptibility to glucose oxidase (GO)- and hydrogen peroxide (H2O2)-induced cell killing and lipid peroxidation were examined. Membrane fatty acid composition was also evaluated. Adult male B6C3F1/CrlBR mouse hepatocytes were isolated by collagenase perfusion of the liver and cultured on 60-mm plastic dishes in Leibovitz's L-15 medium supplemented with glucose (1 mg/ml), dexamethasone (1 microM), fetal bovine serum (10%, v/v), and gentamicin sulfate (50 micrograms/ml) for 0 hr (freshly isolated cells) to 96 hr. Hepatocyte toxicity (determined by lactate dehydrogenase release and lipid peroxidation) after a 2-hr exposure to GO (0.8-80 micrograms/ml) or H2O2 (1-5 mM) decreased with increased time in culture. This decreased hepatocyte sensitivity to GO and H2O2 toxicity was not related to antioxidant enzyme activity since superoxide dismutase, catalase, and glutathione peroxidase declined during the 96-hr culture period. In contrast, glutathione and vitamin E levels in the cultured hepatocytes rose to 274.9 +/- 8.3% and 220.6 +/- 18.6% of the levels in freshly isolated cells (129.6 +/- 11.5 nmol and 0.10 +/- 0.01 nmol per 10(6) hepatocytes, respectively). The percentage of polyunsaturated fatty acids in hepatocyte phospholipids and triglycerides decreased with culture duration while the percentage of oleic acid increased in esterified and free fatty acid pools after 2 hr in culture. Total fatty acids were not affected by time in culture. These results suggest that the decreased hepatocyte susceptibility to the toxic effects of hydrogen peroxide may have been due to elevations in cellular GSH and vitamin E levels and decreases in membrane polyunsaturated fatty acids. The data also indicate that hepatocytes in primary culture undergo changes in antioxidant levels and fatty acid composition that may affect free radical toxicity at different times in culture.